Abstract: Psychological distress have been found to be high and influence negatively nurses' and teachers' work. In this nine-year project, we present the first longitudinal study comparing psychological distress from 1467 students and young professionals in nursing and teaching. Psychological distress was measured with GHQ 12 at the start and the end of their studies and three and six years after graduation. Both descriptive statistics and estimated models were used to assess psychological distress over time. Psychological distress increased significantly in both groups during education. The reduction of psychological distress was significant among the nurses, and they clearly showed a "healthy worker effect" when coming into clinical work. The teachers had a small and non-significant reduction in the same period and did not show a positive effect after starting pedagogical work.
Study aims
The aim of our study was twofold. First, it was to conduct an investigation of levels of psychological distress in nurses and teachers, from the beginning to the end of their education, as well as three and six years into their careers. Second, we wanted to compare the patterns of psychological distress experienced by the two groups during this nine-year period. Do they demonstrate a similar development of psychological distress or does each profession demonstrate a specific pattern?
Psychological distress among nurses and nursing students
Several cross-sectional studies indicate that nurses worldwide belong to a high-stress occupation (Baba et al., 2013; Bourbonnais, Comeau, Vezina, & Dion, 1998; Lambert & Lambert, 2001; McGrath, Reid, & Boore, 2003; Pisanti, van der Doef, Maes, Lazzari, & Bertini, 2011) . Assessed with General Health Questionnaire between 27% and 32% of the nurses in these studies scored on a case level which is markedly higher than in the general population (15%-20%) (Knudsen, Harvey, Mykletun, & Øverland, 2013) .
Cross-sectional studies have also been performed with nursing students, indicating that they are at high risk of developing psychological distress (Christensson, Vaez, Dickman, & Runeson, 2011; Jones & Johnston, 2000) . Longitudinal studies have confirmed that nursing students' psychological distress increases significantly during their education (Christensson, Runeson, Dickman, & Vaez, 2010; Deary, Watson, & Hogston, 2003; Lo, 2002; Nerdrum, Rustoen, & Ronnestad, 2009; Watson et al., 2009 ).
Psychological distress among teachers and teaching students
Empirical data from comprehensive cross-sectional research on teacher stress also indicates that teaching is a high-stress profession (Chaplain, 2001; Kyriacou, 2001; Mulholland et al., 2013) . Kyriacou and Sutcliffe (1978) were the first to present or describe the term "teacher stress" which closely resembled the definition of psychological distress-the experience of negative emotions such as anger, tension, frustration or depression, resulting from a teacher's perception that their work constituted a threat to their self-esteem or well-being. Assessed with General Health Questionnaire, between 33% and 77% of the teachers in these studies scored on a case level. As far as we have found, longitudinal studies on teachers' psychological distress have never been done.
Studies of psychological distress among teaching students are fewer than those of nursing students (Gardner, 2010) . However, a cross-sectional study by Chaplain (2008) found that as many as 38% of 268 students in Scotland considered their practicum to be very or extremely stressful, while 46% considered teaching as a very or extremely stressful profession. However, neither of these studies measures levels of psychological distress by validated instruments.
Empirical data from cross-sectional studies on psychological distress measured with well-validated methods shows that nursing students, nurses, and teachers experience more psychological distress than the general population. Validated studies of teaching students' psychological distress are lacking. Longitudinal studies among nursing students show that their psychological distress increases during education. Longitudinal studies following the psychological distress of teachers over time are lacking. In other words, longitudinal studies are needed to compare psychological distress experienced over time by the two largest professional groups working within the welfare sector.
Materials and methods
In September 2000, entry-level nursing and teaching students from two cities in Norway were asked to participate in a longitudinal study of student and post-graduate functioning (StudData). StudData is a research program with the purpose of stimulating comparative research on vocational educational programs. The students were informed that they would be contacted to complete questionnaires at the beginning of their education (t1, 2000), when they graduated (t2, 2003) , and three and six years (t3, 2006; t4, 2009) into their careers as young professionals. In addition, at t3 and t4 nurses and teachers that had graduated from a university college located in a third city in Norway in 2003 were invited to participate in the StudData.
Ethics
All participants were informed that participation in the study was voluntary and that they could refuse to participate or withdraw from the study at any time. Permission to collect, compute, and store the data was approved by The Norwegian Data Inspectorate.
Participants
The total sample consists of 1,467 individuals. From this sample, 699 participated in the collection of data at t1: 235 nursing students (91% were women) and 464 teaching students (70% women). At t2, data from 542 were collected: 197 students of nursing (93% women) and 345 of teaching (72% women). At t3, 795 professionals participated: 364 nurses (93% women) and 431 teachers (78% women). Finally, at t4, 505 professionals participated: 279 nurses (93% women) and 226 teachers (80% women). These numbers indicate that many students/professionals who participated at t1 and, respectively, at t2 or t3, dropped out at other measurement times. Correspondingly, many new students/professionals joined the study at t2, t3, and t4. Mean age and standard deviation of the nurses and teachers at the four-time points were 24.0 (5.6) and 23.6 (5.3), 26.9 (5.5) and 26.4 (5.2), 29.9 (5.5) and 29.4 (5.2) and 33.3 (5.5) and 32.6 (5.3) years, respectively. At t1, 34.2% of the nursing students and 34.6% of the teaching students were married or cohabiting. The corresponding percentages at t2, t3 and t4 were 51.5% and 47.9%, 72.9% and 70.4%, and 81.9% and 81.5%.
This longitudinal study comprised a total of 2,541 answers from 1,467 individuals, with estimated levels of psychological stress based on the statistical methods linear mixed model (LMM). Out of the 1,467 participants, 115 were defined as completers because they participated at each of the four measurement times, (33 nurses and 82 teachers). To check the study' representatively of the measurements, these data are presented to illustrate whether those who participated at all time points were compatible with the findings descriptively in the total sample.
Measures
The General Health Questionnaire 12 (GHQ-12) was applied to measure psychological distress at t1, t2, t3, and t4. GHQ-12 is a widely used self-report instrument for measuring psychological distress and for the screening of non-psychotic mental disorders (Goldberg et al., 1997; Goodwin et al., 2013) . It has been validated in a large number of studies of the general adult population, clinical populations, and occupational populations, as well as in populations of students and young professionals (Aalto, Elovainio, Kivimäki, Uutela, & Pirkola, 2012; Adlaf, Gliksman, Demers, & Newton-Taylor, 2001; Firth, 1986; Goodwin et al., 2013; Gorter et al., 2008; Nerdrum & Geirdal, 2014) . The 12-item version was chosen for the present study.
Six items of the GHQ-12 are framed positively (e.g., "able to enjoy day-to-day activities") and six are framed negatively (e.g., "constantly felt under strain"). For each item, the person is asked to mark whether he or she has experienced the problem during the last two weeks, using four response categories ("less than usual," "as usual," "more than usual" or "much more than usual"). The GHQ is constructed as a state measure that is sensitive to changes in mental distress. Two different scoring systems are used. The first is based on a one-dimensional model that assumes that all psychiatric disorders share a common factor. The degree of severity, then, can be placed on one axis. This one-dimensional model is reflected in the application of a Likert scale (0, 1, 2, 3) with a range of 0-36. We apply Pevalin's GHQ 12 Likertnorms from a sample of the general population (n = 4749) (Pevalin, 2000) . Another scoring system (GHQ-12 case score) is based on a clinical theory that assumes that one can identify a clinically meaningful threshold in the dimension of distress measured by the GHQ. This threshold constitutes the cut-off point at which a clinically significant disorder (case) is reflected in the participant's score. When using GHQ as a screening instrument, categorical scoring (0, 0, 1, 1) results in a scoring range of 0 to 12. In this paper, we applied both scoring systems. The formal definition of the threshold for psychiatric case identification with the GHQ is the number of symptoms for which the probability of being assessed to be a case exceeds 50% in an independent psychiatric assessment. Assessed by many validation studies that use clinical interviews as the gold standard, the GHQ-12 has a satisfactory ability to detect both cases (median sensitivity = 87%) and non-cases (median specificity = 82%); for an overview, see (Goldberg, Oldehinkel, & Ormel, 1998) . Like most GHQ-12 studies that measure mental health problems, we applied the 4+ threshold. Students and professionals that mark four or more of the 12 items on the response categories "more than usual" or "much more than usual" in the last two weeks will be classified as having a clinically significant problem and belong to the case group. The GHQ-12 case score (0 -12) is less sensitive to change in mental health than the GHQ-12 Likert score (0 -36).
Statistical analysis
To investigate the reliability of the GHQ-12 for this particular Norwegian sample, we used Cronbach's alpha to compute the internal consistency for both scoring systems. GHQ-12 case rates for the two student/professional groups were compared using Fischer's exact test, as well as paired sample T-test when comparing means between T1-T4 in each group. We also compared socio-demographic variables (age, gender and marital status) at the four-time points.
The GHQ Likert scores for the 115 completers in the study (33 nurses and 82 teachers) were compared cross-sectionally at t1, t2, t3 and t4 with independent samples t-tests, and longitudinally with paired samples t-tests.
We used linear mixed models (LMMs) to analyse longitudinal data (SPSS version 22, 2012). LMMs expand on the general linear model to permit the data to exhibit correlated and non-constant variability. LMMs use all available data and can handle missing data. Because repeated measures (Level 1) were nested within individuals (Level 2), we used a two-level hierarchically nested random effects growth model to analyse the longitudinal data. In our analyses, time was coded with one step for each three-year period. A three-piece linear model (Time 1, Time 2 and Time 3) fitted the data discernibly better than a two-piece model (change in -2 log likelihood). The knots were at study termination as well as 3 and 6 years after the end of study period. Intercept and Time 1, Time 2, Time 3 were included in both the random and the fixed part of the model. Random intercepts and random slopes were fitted for each person. Time 1 was coded 0111, Time 2 was coded 0011, Time 3 was coded 0001. After the time variables were entered as predictors at Level 1, the other predictors were entered at Level 2. Types of education, nursing education (coded 0), and teaching education (coded 1) was treated as only fixed effect. We assumed gender to be a confounding variable that might influence psychological distress differently in the two groups. Thus, gender was coded female = 1 and male = 0.
The following composite model equation was used to test the possible differences in GHQ-12 trajectories between the two educations over the nine-year study period: Yij = B0 + B1GENDERi +B2 EDUCATION + B3TIME1ij + B4 (EDUCATIONi X TIME1ij) + B5 TIME2ij + B6 (EDUCATIONi X TIME2ij) + B7 TIME3ij + B8 (EDUCATIONi X TIME3ij) + [ζoi + ζ1iTIME1ij + ζ2iTIME2ij + ζ3iTIME3ij + εij]. Yij is the GHQ-12 score for subject i at time point j. B0 -B8 are the fixed effects, and [ζoi + ζ1iTIME1ij + ζ2iTIME2ij + ζ3iTIME3ij + εij] are the random intercept, random time, and error term, respectively. The relevant parameters are B3, the slope for nurses during education (the amount of change per time unit), B4 (the difference in slopes between the two education groups during education), B5, (the slope for nurses during the three-year period after the end of education). B6 (the difference in slopes between the two education groups after the end of education), B7 (the slope for nurses during the three-to six-year period after the end of education), and B8 (the difference in slopes between the two education groups). Using an unstructured covariance matrix, we could detect no significant covariances between intercepts and slopes. However, this model did not converge. To get our statistical model to converge, random slopes for the time variables had to be deleted. A variance component covariance matrix yielded the best goodness-of-fit measures in the simplified model. No longitudinal statistical analyses were performed on subgroups of participants. The full sample of students and professionals (N = 1467) was used in all model predicted analyses.
Results
The GHQ-12 had high internal consistency, which indicates good reliability for both scoring systems at all measurement times (Cronbach's alpha = 0.85, 0.87, 0.86, and 0.88). Table 1 shows the percentage of females, marital status and age in the two professional groups at t1, t2, t3 and t4. At all measurement times, there were significantly more men in the teacher group than in the nursing group (p < 0001). The age differences were not statistically significant between the two groups. The two groups were similar with regard to being married or cohabiting versus being single. At graduation (t2), the proportion of cases was higher among nursing students (31.5%) than among teaching students (24.6%), but the difference was not significant (p = 0.08). Table 3 shows cross-sectional GHQ-12 Likert scores for the 115 completers of the study, and the model predicted estimated GHQ-12 Likert scores. The development of psychological distress in the two samples is rather similar; the 115 completers do follow a similar pattern as the main sample. The differences between the models predicted GHQ Likert scores for the nurses and teachers are highly significant at all time points (p < 0.000). (82) 8 (12) 15 (22) 11 (16) 14 ( Note: Chi-square tests (Fischer's exact test) were applied to compare the differences in GHQ-12 cases between the professions. Independent samples t-tests were applied to compare the Likert scores between the professions at each time point. None of the differences was statistically significant. Figure 1 shows trajectories from the estimated model predicted GHQ-12 means for the two education groups at t1, t2, t3 and t4. Table 4 shows intercept and slopes comparing estimated GHQ trajectories in the two education groups throughout the nine-year study period. During the study period (from t1 to t2 = Time 1), the nursing students became significantly more distressed (B3 = 1.8, p = 0.000). During the same period, the teaching students also became more distressed. We could detect no significant difference between the two educations. During the first three years of work (Time 2), the nurses became much less distressed (B5 = -2.2, p = 0.000). In the same period, the teachers developed significantly different from the nurses (B6 = 1.7, p = 0.002). In fact, the teacher did not improve. In the last period, during Time 3, none of the groups changed and we could detect no significant difference in the in slope (B8 = -0.12, p = 0.81). 
Figure 1. The model predicted estimated GHQ mean scores on all respondents on four measurements (t1, t2, t3 and t4)

Discussion
The main findings of this study are as follows: Psychological distress increased significantly in both groups while they completed their education. This finding confirms former studies that nursing students become more distressed during their education (Nerdrum, Rustøen, & Rønnestad 2009; Nerdrum & Geirdal 2014) , while the findings regarding increasing distress among teaching students are new. Although there are few systematic studies of psychological distress that compare young professional nurses and teachers during their first years at work, it is a surprising finding that only the nurses became less distressed when they entered the workforce. The nurses appeared to improve substantially after leaving school for practical clinical work. The teachers also became somewhat less distressed, although this change was not statistically significant. The findings run contrary to the expectation that when meeting clinical (for the nurses) and pedagogical (for the teachers) "realities," psychological distress would increase rather than decrease. However, our finding is in line with the conclusion of Caspersen and Raaen (2014) who suggest that the strength of a possible "reality shock" is not as great as previously thought. The datasets applied in the analyses confirm these changes over the nine-year period: Psychological distress increases for both groups during education, but decreases only for the nurses during the first three years of work. During the last period, from three to six years at work, both the descriptive data and the estimated data show only small and non-significant changes in psychological distress in the two groups. In this period, the study model predicted both estimated GHQ-12 mean scores and descriptive scores. The nurses scored about the same level as they did before they began their education (Figure 1 ). This is a lower level of psychological distress than those reported in studies of the general population in Western societies (Pevalin, 2000) . It is also clearly lower than the findings reported in published research from cross-sectional studies of the nursing profession. The teachers, however, did not improve after the transition to work.
In our view, this study's most important findings are the nurses' great increase in psychological distress during nursing school, followed by an even greater reduction in psychological distress during the first years of work compared with the moderate and non-significant changes in psychological distress among teachers. The two groups are similar in age; therefore, a corresponding general life phase influence on psychological distress should also be similar. The two groups are also similar in terms of marital status. From studies of the general population, one would expect marriage/cohabitation to protect from psychological distress (Maisel & Karney, 2012) .
New nursing students come from a lay helper phase and start an academic life with quite different and new demands including large amounts of reading materials, many lectures, group work, and exam preparation. At that point, nursing students are in principle in a similar situation to the teaching students. In our view, nursing students are also challenged in another way. They are expected to acquire and cope with knowledge, also research based, that is, vital to patients' survival (Henoch et al., 2014; Liu et al., 2011; Parkes, 1985) . They meet serious illness as well as dying patients and are thoroughly trained in mastering such situations. From the descriptions of nurses' working assignments, it is obvious that nursing students meet rather challenging situations during their education. An important effect for students in helping professions may, as described by Rønnestad and Skovholt (2012) , be a high level of anxiety.
The results show that teaching students, when beginning their education, have lower scores than the nursing students. Two explanations are possible for this discrepancy. At both time points, a number of men among the teachers is clearly higher than among the nurses. It is known from former research that males score lower in psychological distress than women (Tait, French, & Hulse, 2003) . Another possible explanation for these differences can be understood through Rønnestad and Skovholt's (2012) model for professional development. According to this model, getting knowledge in the lay helper phase (before studying) and getting knowledge in the beginning student phase may be less demanding for the teaching students than for the nursing students. In our opinion, this is not due to the academic demands of teaching education, but more that getting knowledge in teaching education is more like the daily life they had before they start their education. In addition, being a teaching student may be more familiar because they have gone through school themselves.
In the first three years of work, psychological distress is reduced in both professions. The nurses' score at three years at work was even better than when their education started. The teachers also showed reduced psychological distress after three years of work, but to a much less degree than the nurses did. Thus, it seems that the two groups' practice is influenced by the difference in professional development.
It may be that nurses are more closely supported by colleagues in their work, have more clearly defined working tasks, and are more supervised. They have more direct access to patients' improvement and deterioration and are more often met with deeply felt gratitude from patients than teachers in their work with pupils. In addition, nurses may have an advantage when choosing their first jobs. Beginning nurses have more options for employment than young teachers. Furthermore, teachers are tasked with planning, organizing, and delivering work in complex classroom learning situations. Seventy percent of school classes in Norway consist of 15 to 25 pupils (Gjerustad, Waagene, & Salvanes, 2015) . Compared with other professional groups, collegial feedback for teachers is rare (Caspersen, 2013; Klette & Smeby, 2012; Scheerens, 2010) .
Young professional teachers describe their complex working situation as lonely and with less feedback (Hancock & Scherff, 2010; Klette & Smeby, 2012; Kyriacou & Kunc, 2007) than young professional nurses (Bond & Holland, 2011; Lu, While, & Barriball, 2005) . These situations may explain why new nurses have less psychological stress than new teachers. Rønnestad and Skovholt (2012) underline the importance of supervision and learning from models (imitation). They warn against non-supportive or a complete lack of supervision which can be especially destructive for young professionals trying to develop professional competence. Thus, in our opinion, the large and positive effect on nurses' psychological distress after three years of work can be a reflection of the pedagogy and culture in their training programs as young professionals.
Study strengths and limitations
To our knowledge, this is the first systematic longitudinal study that compares psychological distress between nurses and teachers. Over a nine-year period, repeated measurements of psychological distress were obtained with a reliable and valid instrument. We focused on the two largest vocational groups educated for and engaged in the fundamental tasks of building welfare and knowledge in society. The measurement methods that we used enable comparisons with other findings. Another strength is the use of linear mixed models (LMMs), which uses all available data and can also handle missing data. One limitation is that not all individuals were followed for the entire duration of the study. However, to some degree, we compensated for this limitation by presenting the data from the 115 completers of the study.
The data from the completers support the representability of the measurements and analyses of the total sample. One might also argue that the reduction in nurses' psychological distress is an effect of selection bias; the most distressed nurses leave the profession (and the study) and might no longer be part of the empirical data. However, at the t3 measurement, when the participants had been in the workforce for three years, we procured data on psychological distress from a total of 795 nurses and teachers, more than at any of the other three time points (Table 1 ). In addition, we checked for a possible selection bias from t2 to t3 by testing the t2 GHQ-12 scores for the participations who did not participate at t3 against those who had participated at both t2 and t3. There were only small differences between the groups, and none of them was statistically significant (p = 0.48 for nurses and p = 0.47 for teachers). Both arguments against selection biases support our finding that the psychological distress of nurses actually improves from t2 to t3. The fact that the data were collected only from Norwegian students and young professionals is another limitation to its external validity. On the other hand, most studies on Western societies report similar levels of psychological distress in both the general and student populations.
Conclusions
Our study confirms the many findings about students' increased psychological distress. In this study, students were followed through school and into positions as young professionals. Its main conclusion is that entering the workforce is different for nurses than for teachers. Nurses appear to profit more than teachers from the initial years of work experience and are, may be, in line with a "healthy worker effect" (Goodwin et al., 2013; Li & Sung, 1999) which presumes lower levels of psychological distress due to work challenges. The teachers in our study did not show the same effect. However, the teachers' distress levels in this study were lower than the distress levels observed among teachers in the cross-sectional studies we cite. Regarding the two aims of our study, we present and analyse longitudinal data on psychological distress at four time points for the two professional groups. As students, the two groups have similar patterns of psychological distress. When beginning work as nurses and teachers, the nurses seemed to profit from a "healthy worker effect," reducing psychological distress dramatically; on the other hand, the teachers showed only a small reduction in psychological distress from that at the end of their education. Following our discussion, we suggest that nurses may profit from developing a better understanding about the anxiety and psychological distress in the nurse study. The amount of anxiety and psychological distress they experience as students will likely decrease in their transitions to work. Furthermore, we suggest that the teachers may profit from developing a working culture with systematic supervision, one in which professional development is stimulated by collegial support.
